The daily dose varied between 500-800 r and on occasions 1,000 r on either one or two fields was given. Accuracy in fixing the sieve is simply obtained and a true reproduction of the sieve in the form of a mosaic of skin reaction showed only minimal shifts of the sieve over the skin in treatment series of 20-25 sessions on successive days. The depth dose was assessed as the 'average dose' of the 'maximum', i.e. under open areas, and a 'minimum' in the shaded portions. 9 493
It is of paramount importance, in treating varieties of malignant disease which require large fields of irradiation, that damage to the healthy tissues be avoided. I think that the sieve method helps towards this end. Table 1 shows the cases to be discussed. Method of Treatment The subdivision of a field into many small irradiated areas of skin surrounded by other areas less affected by radiation brings out the importance of the influence exerted by normal tissues on the course of the radiation skin reaction. Among many important radiobiological facts emerging from sieve therapy are the decrease and reversibility of vascular changes, as shown by Kaneda (1955) and Jolles (1953 Jolles ( , 1960 . These changes are absent altogether when using sieves with very small apertures. The principle of this method is that with a lead chessboard sieve portions of the body surface 05-1 -0 cm square are exposed to radiation while other portions of similar area are protected so that important structures remain undamaged and can take part in repair. The fractionation in space carried into the third dimension results in a nonhomogeneous distribution of radiation in depth.
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The usual illustrations of non-homogeneity in sieve-grid irradiation are somewhat exaggerated.
It must be stressed that the efficacy of stromal and inflammatory reactions alone cannot be relied upon in cancer therapy and a certain amount of direct radiation must be delivered to the whole tumour-bearing volume of tissue.
Sieves with an open to protected area of 50 : 50 ratio were used in the majority of cases; in a few, sieves with a 40: 60 ratio were applied.
The sieve openings were 0-8-1 -0 cm in diameter. The kilovoltage was 200-250 and the H.V.L. in most cases was 2 mm Cu. The treatment time varied from four to six weeks.
In treating bladder tumours, one anterior pubic and one posterior 15 x 15 or 17 x 15 cm fields were used, while in the series of ovarian tumours larger 25 or 30 cm diameter circular sieves were applied, including in the treatment field the whole pelvis and abdomen often up to the hepatic region.
In the treatment of perineal recurrences of rectal carcinoma following surgical resection, and in cases with malignant glands of groin or superficially situated tumours in the vulvar and perineal regions, complementary sieves with a reversed order of open: protected areas, were used. Doses of 10,000 r on the former and 3,000-4,000 r on the complementary one were given. In a few cases in the miscellaneous group vaginal radium was used in addition to the percutaneous sieve treatment. No one scheme of treatment, surgical or radiotherapeutic, can be adopted since the degree of bladder invasion and histological grading must dictate the approach. Views on treatment of carcinoma of bladder do not differ very widely. In my hospital the surgical approach by transurethral diathermy coagulation of small papillomatous lesions limited in extent and number is practised. Radon-seed implantation is done now and then, and radium-needle or tantalum-wire implantation is used in suitable tumours, sometimes in conjunction with partial cystectomy. The suprapubic resection of large tumours is not widely practised now. Total cystectomy, sometimes recommended for solid tumours of low malignancy, has given such poor results that it is now reserved for uncontrollable papillomata, which are malignant, or as a palliative measure in some advanced tumours, or for some of the failures of radiotherapy. 
Section ofRadiology
Of the 165 cases 23 had surgical treatment alone. 120 cases received radiotherapy either postoperatively or as a primary method of treatment. Of these 120 cases 83 were treated with the sieve method and 30 with various other radiotherapeutic procedures; in 7 cases radiotherapy was discontinued after a few treatments owing to the rapid deterioration of the patients. One case was referred for supervoltage therapy elsewhere. 21 patients received no treatment. The patients who had radium, radon-seed, or tantalum-wire implants had tumours of a more limited extent.
Eight cases treated with injection of radioactive colloidal gold had diffuse papillomata. Fourteen patients in good or fairly good general condition, with tumour extent, or site, which rendered them unsuitable for treatment by radium or tantalum-wire implantation, were treated on conventional lines with bridge and protractor technique using 8 x 6 or 10 x 8 cm open fields.
The assessment of the extent of tumour on the basis of radiological methods, cystoscopy findings or direct inspection and on palpation is difficult and often inaccurate. Morrison (1960) has brought out clearly the importance of the inclusion of a wide volume in the treatment field. Many authors tried to relate the extent of circumferential spread to the depth of infiltration of the bladder wall, and Baker (1955) , for example, found 60% of the bladder circumference involved in his series when the tumour infiltrated halfway through the muscle. There may be lymphatic involvement, especially when tumour has spread into perivesical fat, and this, coupled with other findings of a radiobiological nature, represents the main indication for the use of large-field techniques in which the sieve/grid represents the method of choice.
The group of 83 cases treated with the sieve method comprised a high proportion of advanced cases of bladder cancer, some of whom had previous treatments, either repeated diathermy fulguration (18), or total (3) or partial cystectomies (10). Two cases had had transplantation of the ureters as the only surgical procedure before radiotherapy. Five cases had previously had radium implants or radioactive colloidal gold injections.
Histological confirmation was obtained in 35 of the 83 sieve cases (22 transitional cell carcinoma, 9 squamous cell carcinoma, 2 adenocarcinoma, 1 villous malignant papilloma and I anaplastic carcinoma). Of the remaining 48 cases without histological confirmation 38 have already died from this disease. A similar proportion of cases without histological verification is found in many reports in the literature.
The clinical staging adopted was as follows: Stage I, tumour confined to bladder and limited to mucosa (A), and submucosa (B). Stage IJ, tumour invading muscle. Stage III, tumour invading perivesical fat. Stage IV, tumour invading perivesical lymph nodes, fixed tumours or metastases present. In the sieve series 21 cases were Stage I, 35 Stage II, 13 Stage III and 14 Stage III/IV. For reasons already stated large sieves were used. The treatment was well tolerated, and often improvement in the patients' condition was noted before the end of treatment, with decrease in their symptoms such as pain, hwmaturia and frequency. With a skin dose of 11,000-12,000 r on the anterior pubic field and 9,000 r on the posterior field the skin reaction was not severe, and the islands ofmoist disepithelization usually healed within two to five weeks. Average depth doses of between 2,500 and 6,900 r were delivered in five weeks. In the majority of cases an average depth dose of 4,000 r was given and the higher average depth doses reaching 5,500-7,000 r were achieved in thin patients.
Induration of the integument over the pubis and of the abdominal wall was noted, especially in obese women, with fibrotic noduli under telangiectatic exposed areas. Only in 4 or 5 cases were small necrotic patches noted, due either to technical errors in setting up and oblique penetration of the beam, or to overdosage to surgical scars. Fig 1 shows the length of survival of all cases treated with the sieve and other radiotherapeutic methods. Of the 21 cases which received no treatment, 16 died within three months, 20 within a year and only 1 survived twenty months.
In presenting the results of treatment it is with great misgiving that one falls back on survival tables. To be of value, they must be accompanied by clinical impressions. The clinical assessment of the way the treatment has been tolerated, the improvement of symptoms brought about, or deterioration in the general condition of the patient and worsening of the presenting symptoms during and after treatment, have to be relied upon if any useful conclusion is to be drawn from a clinical survey.
The improvement and palliation achieved in various groups of cases are shown in Table 2 . 11 495 The tumour response as observed on repeated cystoscopies or on surgical specimens is set out in Table 3 . Table 4 are set out the sieve therapy results in bladder cancer. 
A comparison of results of sieve treatment with results obtained by a few authors with other methods is shown in Table 5 .
In the majority of sieve-treated cases palliation was the main aim. Although the different series in Table 5 are not strictly comparable, as some comprised cases selected for radical treatment, the results of sieve therapy appear to be as good as others. The sieve method has a definite and important place in the management of this disease. 
Tumours of Ovary
Excepting cases in which a small tumour was left at the time of operation, requiring pelvic irradiation, the view that the whole pelvis and abdomen should be included in the treatment field has gained ground. Vaginal radium application sometimes supplements the dose which is usually aimed at a level of 3,000 r in five weeks. This can be easily achieved without much discomfort to the patient and without constitutional upset by using large sieve fields. Seventy-five cases of malignant ovarian tumours have been treated with the sieve method over the past few years.
The 75 tumours included 29 adenocarcinomas, 25 papilliferous and 11 pseudomucinous cystadenocarcinomas; there were 2 anaplastic tumours, 1 dysgerminoma, 1 dermoid tumour, 1 teratoma, 1 granulosa cell tumour, 2 metastatic tumours in the ovary and omentum and 2 without histological data.
The average age of the patients was 50 years. Twenty-one had previously had laparotomy, 31 total and 4 partial hysterectomy and salpingooophorectomy, 12 salpingo-oophorectomy only and 7 oophorectomy alone. They were all treated with a 50: 50 sieve over a 30 cm diameter circular field including the pelvis and abdomen up to the xiphisternum and liver. At first the patients were treated front and back, each course on alternate weeks, but later daily treatments to both front and back were given. The skin doses varied between 6,500 r and 10,000 r on the anterior field and 6,000 r and 8,500 r on the posterior field in five weeks. Diarrhcea sometimes compelled curtailment of treatment. In 3 patients with ovarian tumours intestinal obstruction occurred. Postmortem examination proved one of these to be due to malignant infiltration, and one to perfora-tion of matted intestine. The results are summarized in Table 6 . The clinical material in this group was such that no conclusions can be drawn regarding the effectiveness of sieve therapy had the tumours been in a less advanced stage.
Although the survival figure of patients treated with the sieve method for perineal recurrences of carcinoma of the rectum was low, the relief from pain, apart from the disappearance of the local tumour mass, made the treatment worth while in every case.
Conclusions
So far data concerning only technique and clinical experience have been presented. The impact of the sieve method on the treatment of malignant tumours was greatly blunted, first before the 1914-18 War by the introduction of filters and of apparatus in the 200 kV range, and more recently by the advent of supervoltage machines. Nevertheless, the clear indications for the use of the sieve in the treatment of conditions requiring large fields (carcinoma of lung or cesophagus), of recurrences in previously irradiated areas, of tissues which do not stand radiation well (groin, axilla, cartilage) and in dealing with problems of radiation injury caused in tissues by homogeneous radiation make this method a very useful weapon in research and clinical work.
The objection usually raised against the sieve method is the abolition of the homogeneity of the beam of radiation which has been for so long the mainstay of conventional radiotherapy. The problem of homogeneity, physical aspects of exact dosimetry apart, rests on an insecure basis and on wrong assumptions. The so-called homogeneous distribution in conventional therapy is seldom achieved, and the best results with radium are obtained with distributions far from homogeneous.
The application of a lead sieve over parts of the human body, in which a mosaic of physiologically active cellular and intercellular structures are normally intermingled with others in a state of rest and of varying radiosensitivity, probably conforms better to physiological and radiobiological requirements than the open field techniques bringing about an indiscriminate injury to all tissues exposed directly to radiation. The aim to depart, by means of sieves, from the hitherto accepted uniform distribution is made more difficult by scatter, transmitted radiation, anatomical factors such as mobility, fullness or emptiness of organs and so on. Only with radiation in the supervoltage range could a true sieve pattern be preserved in depth, and it is hoped that the investigations on the influence of lack of homogeneity on radiobiological events with supervoltage machines, especially with telecobalt units, as already undertaken in some centres, will further our understanding of events taking place in irradiated tissues and improve treatment methods. So far the sieve method has increased our range in dealing with advanced, often otherwise intractable, malignant conditions particularly extensive and in previously irradiated or awkwardly situated growths.
